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Benzodiazepines 


* GABA ergic drug 


* Most benzodiazepines are reserved for emergency or 
acute seizure treatment due to tolerance. 


* Diazepam s also available for rectal administration to 
avoid or interrupt prolonged generalized tonic-clonic 
seizures or clusters when oral administration is not 
possible. 


e Clonazepam may be prescribed as adjunctive therapy for 
particular types of seizures 


Phenytoin 
Ic 
* Oldest classical antiepileptic 
e Mechanism: sodium channel blockers 


* Kinetics: enzyme inducer, absorption depends on 
formulations, oral, iv, not im 


En 


* Uses: Focal, generalized tonic clonic seizures, status 
epilepticus (multi) 
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increases in the dose of phenytoin 
cause a large increase in the 


= When the hepatic hydroxylation 
e n y O il n system becomes saturated, small 


i 30| plasma concentration of the drug. 
Phenytoin exhibits saturable P 
enzyme metabolism resulting in : 
nonlinear g 10 
i " : E 
pharmacokinetic properties (small P 


o 


400 800 
Phenytoin dosage (mg/day) 


increases in the daily dose can 
produce large increases in plasma 
concentration, resulting in drug Figure 12.10 


p Nonlinear effect of phenytoin 
In d uc ed dosage on the plasma concentration 


, of the drug. 


| 
it exhibits a narrow therapeutic 
range (10 to 20 mmol/L) 
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Prise H €e 


Phenytoin side effects (sH 


* Dose related side effects: Nystagmus, 
diplopia, ataxia, sedation and drowsiness 


* Non dose related: 
* Gingival Hyperplasia (gum hypertrophy), Hirsutism, 


acne, rash, H epatotoxicity and coarsening of features 

* Chronic use: decrease bone mineral denisty 
(vit D metabolism leading to Hypocalcemia), 
megaloblastic anemia, Hyperglycemia, 
Neuropathy 

e Hypersensitivity: rash, IV iofucian cida affacte-. 
phlebitis and hypotension 

e Dragqnancyv cateanrny D 


syndrome 
* Cleft lip and palate 
* Congenital Heart 
disease 
Hypoplasia 
Slowing of growth 


a = e a a y 
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Phenytoin interactions 


* Phenytoin can accelerate the metabolism of a number of lipid- 
soluble drugs, including carbamazepine, sodium valproate, 
ethosuximide, anticoagulants, 


* Protein-binding displacement interactions with AEDs are only 
clinically relevant when there is concomitant enzyme inhibition, 
as is the case with the combination of phenytoin and sodium 
valproate. 


Fos-Phenytoin 


* Pro-drug rapidly converted to phenytoin 
within minutes 


* Advantage over phenytoin 
*|M is safe 
e|nfusion rate is faster 
*Phlebitis is minimal 


* Uses: status epilepticus 


Carbamazepine 


*Carbamazepine Is a first-line drug for treatment of 
focal seizures, generalized tonic-clonic seizures, 
trigeminal neuralgia, and bipolar disorder. 


e Mechanism: sodium channel blockers 
*Kinetics: enzyme inducers (autoinduction) 


Carbamazepine side effects 
* Dose related side effects: diplopia, e noe a 
ataxia, drowsiness, Hyponatremia (ADK ræ- 
like effects) 
* Non dose related (Hematological ) (o) egt 
* Aplastic anemia, thrombocytopenia, 


leucopenia | 
e |diosyncarsic side effects: skin rash and Es 


Hepatic dysfunction 


* Hypersensitivty reaction 
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Oxacarbazepine 


* Prodrug rapidly reduced to the active form 
* Mechanism: sodium channel blockers 


* Oxcarbazepine is a less potent inducer of CYP3A4 and UGT 
than carbamazepine 


* Uses as carbamazepine and more safe but less potency 


e Side effects (2 less+1 more): 
* Less hematological 
* More hyponatremia limits its use in the elderly. 
e Less hypersensitivity 
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Valproate 


1. Valproic acid 
2. Sodium valproate 


3. Divalproe acid is combination of valproic acid and sodum 
valproate 


* Equally effective 


* Mechanism: 
* Block GABA transaminase 
e Block Na channel 
* Block t type Ca channel 


* Uses absence, myoclonus, tonic clonic seizures (multi) 


0/10/24 


Valproate side effects 


*Most common nausea, vomiting and 
mild drowsiness 

*Fatal Hepatotoxicity 

e Fatal pancreatitis 

*Hematological: Thrombocytopena 

eSuicidal thoughts 


eSevere birth defect (spina bifida, 
and lower IQ) 
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Valproate side effects 


e Should not discontinue therapy abruptly, as this can 
precipitate status epilepticus with resulting maternal 


and fetal hypoxia and threat to life; 
* Discontinuation of the drug may be considered prior 
to and during pregnancy in individual cases if seizure 


disorder severity and frequency do not pose serious 
' m > e e = — 
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Valproate interaction 


e Sodium valproate can inhibit a range of hepatic 
metabolic processes, including oxidation, conjugation, 
and epoxidation reactions. It is involved in a number of 
drug interactions with other AEDs, particularly 
phenytoin, phenobarbital, carbamazepine epoxide, and 
lamotrigine. 


e Aspirin displaces sodium valproate from its binding sites 
on plasma protein and inhibits its metabolism. 


e Its use in women of childbearing potential is not 
recommended in view of its potential teratogenicity. 


Pp Phenytoin, Carbamazepine __| Valproate 


GIT disturbances Nausea, vomiting, diarrhea (Small dose after meal)common with valproic 


Neurological Drowsiness Drowsiness Least sedative 
disturbances Diplopia Diplopia 
Effect on liver Enzyme inducer Enzyme inducer Enzyme inhibitor 
microsomal (antiepileptic drugs, VitD) (antiepileptic, warfarin) 
enzymes (Ca and vit D 

supplementation 
Hematologi Megaloblastic anemia Agranulocytosis Uliroilsierey opene 


Aplastic anemia, 


cal Supplement with folic acid thrombocytopenia, 
leucopenia 
Teratogenic Fetal hydantoin syndrome Spina bifida 
effects Lower IQ 
Others Cosmetic changes: Water intoxication Hepatotoxic rare 
Gingival hyperplasia and dilutional but fatal 
Coarse facial features hyponatremia f appetite and 
Hirsutism and acne (potentiate ADH) weiaht 
: : : g 
Unpredictable serum level Hepatic dysfunction Hair | 
Decrease BMD al hed : 
Pancreatitis 
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Lamotrigine 


* Mechanism 
* sodium channel blocker (main) 
* inhibit glutamate release 
e Inhibit voltage gated calcium channels 


* Uses: monotherapy or adjunctive in focal , generalize, 
absence and myoclonus (multi) 


* Side effects Skin rash (Steven Johnson syndrome), life 
threatening reaction 


* Pregnancy category: C 
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Lacosamide 


e Mechanism: sodium channel blocker 


e Uses: 
* as monotherapy or adjunctive therapy for 
focal seizures. 
ein child «4 years: Safety and efficacy not 
established 


*Side effects: dizziness, ataxia, vomiting 


Vigabatrin 


e Mechanism: irreversible inhibition of GABA 
transaminase(GABA degradation) 


e Uses: focal seizures 


° Side effects: drowsiness, Vision loss (long term therapy) 


Vision assessment is recommended at baseline, at least 


every 3 months during therapy, and about 6 months 
after discontinuation of therapy 
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Tiagabine 


* Mechanism: Inhibit GABA reuptake by presynaptic neuron 


thereby enhancing its neurotransmitter inhibitory activity 
in the nervous system 


* Uses adjunctive for focal seizures 


e Side effects: dizziness, parasthesia, depressive mood 
* Pregnancy Category: C 
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Gabapentin 


* GABA analogues 
* Has anticonvulsant, anxiolytics 


* Mechanism: decrease Ca entry in voltage gated 
channels (analgesic effect) 


* Uses: adjuvant for focal seizures and others: posthrpetic 
neuralgia 
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Pregabalin (Lyrica) 


* GABA analogue 
* Mechanism as gabapentin 


e Uses: adjuvant for focal, and others: diabetic neuropathy, 
postherpetic neurlagia 


* Side effects: dizziness and somnolence; inform patients that 
pregabalin may impair their ability to perform tasks such as 
driving 

elt is classifies as schedule V controlled substance, abrupt 
discontinuation may cause withdrawal symptoms 
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Felbamate 
* Mechanism: multiple 


* Uses refractory epilepsy because of the risk of 
Aplastic anemia and Hepatic failure 
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Topiramate 


Mechanism: multiple 


Uses: Focal and generalized tonic clonic seizures (multi) 
and others: mgraine prohpylaxis 


Side effects: cognitive slowing, weight loss, renal stone, 
Glaucoma, oligohydrosis 
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Ethosuxamide 


* block t type ca channel 
e Uses in absence seizures 


* Side effects: 
* gastric distress, nausea and vomiting 
* Pregnancy category C 
elt may increase frequency of grand mal seizures in 
some patients 
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Leve tira cetam 


* Bind selectively to the synaptic vascular proetin 2A 
(SV2A).....modify the glutamate and GABA relaese 


e Uses: adjunctive focal and generalized tonic clonic and 
myclonus 


e Side effects: Somnolence and asthenia, Behavioral 
symptoms (eg, aggression, agitation, anger, anxiety, 
apathy) 


Management of status 
epilepticus 


*Benzodiazepines (eg, lorazepam, diazepam, 


midazolam): First-line agents 

eAnticonvulsant agents (eg, phenytoin, fosphenytoin) 
eBarbiturates (eg, phenobarbital, pentobarbital) 
eAnesthetics (eg, propofol) 


Key: = | Drugname i | => [ Drugname | zm | Vagal stimulator 


Consider first based on patient Consider next if seizures Consider as alternative Consider when adherence, drug 


characteristics, diagnosis and persist or adverse effects if seizures persist or adverse interaction, or adverse effects 
— and concurrent of first drug limit therapy. effects limit therapy. limit drug therapy. 
medical problems. 


FOCAL EPILEPSY 


Simple partial, Carbamazepine 


complex partial Valproic acid 
with or without 
secondary 

generalization 


Phenytoin 


Oxcarbazepine 


LN > 


Divalproex 


Í Phenytoin — WE — " 


Phenobarbitone 
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Phenytoin 


z - Carbamazepine 
Valproic acid 
(Divalproex) 
Phenobarbitone 


Benzo- 
Status diazepines 
epilepticus Phenytoin/ 


Fosphenytoin 
Lamotrigine 


TIOE 


Levetiracetam 


Elderly patient 
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MCQs 


*A child is experiencing absence seizures that interrupt 
his ability to pay attention during school and activities. 
Which of the following therapies would be the most 
appropriate? 

a) Ethosuximide 

b) Carbamazepine 

c) Diazepam 

d) Carbamazepine plus primidone 

e) Watchful waiting 


* Which of the following drugs is most useful for 
treatment of absence seizures? 


a) Topiramate 
b) Tiagabine 
C) Levtiracetam 


d) Lamotrigine 
e) zonisamide 
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* Which of the following is ineffective in treating Grand 
Mal epilepsy? 

a) Ethosuxamide 

b) Topiramate 

C) valproate 

d) Levtiracetam 

e) Lamotrigine 
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